Fatty acid amide hydrolase but not monoacyl glycerol lipase controls cell death induced by the endocannabinoid 2-arachidonoyl glycerol in hepatic cell populations.
The endogenous cannabinoids anandamide (N-arachidonoylethanolamide, AEA) and 2-arachidonoyl glycerol (2-AG) are upregulated during liver fibrogenesis and selectively induce cell death in hepatic stellate cells (HSCs), the major fibrogenic cells in the liver, but not in hepatocytes. In contrast to HSCs, hepatocytes highly express the AEA-degrading enzyme fatty acid amide hydrolase (FAAH) that protects them from AEA-induced injury. However, the role of the major 2-AG-degrading enzyme monoacylglycerol lipase (MGL) in 2-AG-induced hepatic cell death has not been investigated. In contrast to FAAH, MGL protein expression did not significantly differ in primary mouse hepatocytes and HSCs. Hepatocytes pretreated with selective MGL inhibitors were not sensitized towards 2-AG-mediated death, indicating a minor role for MGL in the cellular resistance against 2-AG. Moreover, while adenoviral MGL overexpression failed to render HSCs resistant towards 2-AG, FAAH overexpression prevented 2-AG-induced death in HSCs. Accordingly, 2-AG caused cell death in hepatocytes pretreated with the FAAH inhibitor URB597, FAAH(-/-) hepatocytes, or hepatocytes depleted of the antioxidant glutathione (GSH). Moreover, 2-AG increased reactive oxygen species production in hepatocytes after FAAH inhibition, indicating that hepatocytes are more resistant to 2-AG treatment due to high GSH levels and FAAH expression. However, 2-AG was not significantly elevated in FAAH(-/-) mouse livers in contrast to AEA. Thus, FAAH exerts important protective actions against 2-AG-induced cellular damage, even though it is not the major 2-AG degradation enzyme in vivo. In conclusion, FAAH-mediated resistance of hepatocytes against endocannabinoid-induced cell death may provide a new physiological concept allowing the specific targeting of HSCs in liver fibrosis.